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In the central aza-bicyclooctane unit of the title compound, 
C 4 oH34N403-0.75H 2 0, the peripheral pyrrolidine ring adopts 
an envelope conformation with the N atom deviating by 
0.209 (2) A, whereas the other pyrrolidine ring adopts a 
twisted conformation with the bridging N and C atoms 
deviating by —0.218 (2) and 0.236 (3) A, respectively, from the 
rest of the ring. The pyrazole ring forms dihedral angles of 
42.36 (7) and 24.07 (8)° with its C- and N-attached phenyl 
groups, respectively. The solvent water molecule has a partial 
occupancy of 0.75. In the crystal, the water molecules link the 
f used-ring molecules into chains along the b axis via O — 
H- ■ N and O— H- ■ O hydrogen bonds. The crystal packing is 
further stabilized by C— H- ■ -it interactions involving a 
methylene group of the pyran ring and the C-attached 
benzene ring on the pyrazole ring. 

Related literature 

For the biological activity of pyrazole derivatives, see: 
Mahajan et al. (1991); Baraldi et al. (1998); Katayama & 
Oshiyama (1997); Chen & Li (1998). For a related structure, 
see: Jagadeesan et al. (2013). For puckering parameters, see: 
Cremer & Pople (1975). 




Experimental 

Crystal data 

C4oH 3 4N 4 03-0.75H 2 0 
M r = 632.22 
Monoclinic, Pljn 
a = 11.451 (2) A 
b = 13.4% (2) A 
c = 20.815 (3) A 
B = 96.206 (9)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
7mi„ = 0.975, r mM = 0.983 

Refinement 

R[F 2 > 2a(F 2 )] = 0.051 

wR(F 2 ) = 0.153 

S = 1.02 

6870 reflections 

439 parameters 

3 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C1-C6 ring. 



V = 3198.0 (9) A 3 
Z = 4 

Mo Ka radiation 
H = 0.09 mm -1 
T = 296 K 

0.30 x 0.25 x 0.20 mm 



32619 measured reflections 
6870 independent reflections 
4468 reflections with / > 2a(l) 
R in . = 0.041 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.53 e A~ 3 

&Pmm = -0-25 e A~ 3 



D-H-A 


Z5-H 


H- ■ A 


D-A 


D-H-A 


04W-H1W- ■ N3' 


0.91 (2) 


2.02 (3) 


2.892 (4) 


161 (4) 


04W-H2W- ■ 02 u 


0.90 (1) 


1.96 (1) 


2.841 (3) 


165 (3) 


C40-H40A- ■ Cgl"' 


0.97 


2.78 


3.540 (3) 


136 


Symmetry codes: (i) — x - 


hi,v + i,-z + i; 


(ii) x, y + 


1, z\ (iii) —x + 1, — v, 


—z. 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXL97 and PLATON (Spek, 2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LD2105). 
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1 '-(1 ,3-Diphenyl-1 H-pyrazol-4-yl)-1 "-(prop-2-en-1 -yl)-2',3',5',6',7',7a'-hexa- 
hydro-1 f H-dispiro[1-benzopyran-3,2 f -pyrrolizine-3 f ,3 ff -indoline]-2 ff ,4-dione 
0.75-hydrate 

G. Jagadeesan, D. Kathirvelan, J. Haribabu, B. S. R. Reddy and K. Sethusankar 
Comment 

Pyrazole derivatives in general are well known nitrogen containing heterocyclic compounds and have been the subject of 
enormous research due to their importance in various applications and their widespread potential biological and 
pharmacological activities such as antimicrobial (Mahajan et ah, 1991), antiviral (Baraldi et ah, 1998), antitumor 
(Katayama & Oshiyama, 1997) and antifungal activities (Chen & Li, 1998). 

The molecular structure of the title compound C40H34N4O3.O.75H2O, is shown in Fig. 1. The mean planes of the phenyl 
rings (C1-C6) and (C7-C12) form a dihedral angle of 62.08 (7)° between them. The mean plane of the pyrazole ring 
(C13/C14/C15/N1/N2) forms dihedral angles of 42.36 (7)° and 24.07 (8)° with the mean planes of the two phenyl rings 
(C1-C6) and (C7-C12), respectively. The mean plane of the pyrrolizine ring (C16-C21/C32/N3) forms dihedral angles 
of 78.04 (7)° and 74.97 (6)° with the mean planes of the chromene ring (C32-C40/O1) and the indole ring (C21- 
C28/N4), respectively. The solvent water molecule is partially occupied, with a refined occupancy of 0.75. 

The sum of angles around the N2 atom (356 °) indicates sp 1 hybridization, whereas that around N3 atom (336.7 °) 
indicates sp 3 hybridization. The pyrrolidine ring (C16/C17/C21/C32/N3) adopts an envelope conformation on N3, with 
puckering parameters (Cremer & Pople, 1975) of q 2 = 0.332 (2) A and q> 2 = 187.4 (4)°. Also, the atom N3 deviates from 
the mean planes of the remaining ring atoms by -0.208 (19) A. The other pyrrolidine ring (C17-C20/N3) adopts a twisted 
conformation on N3 and C20, with puckering parameters of q 2 = 0.380 (2) A and <p 2 = 155.3 (4)°. Also, the atoms N3 and 
C20 deviate from the mean planes of the remaining ring atoms by -0.218 (2) A and 0.236 (3) A, respectively. The title 
compound exhibits structural similarities with an already reported related structure (Jagadeesan et ah, 2013). 

In the crystal packing, the molecules are linked to the water molecules via intermolecular 04W-H1 W---N3 1 and 04W- 
H2W-02 11 interactions is view down the a axis. The crystal packing is further stabilized by C40-H40A"-Cgl ,u hydrogen 
bond interaction, where Cg\ is the center of gravity of (C1-C6) ring (Table 1). The symmetry codes: (i) -x + 1/2, y + 1/2, 
-z + 1/2, (ii) x, y + 1, z, (iii) -x + 1, -y, -z. The packing view of the title compound is shown in Fig. 2 and Fig. 3. 

Experimental 

Amixture of allyl isatin (1.05 mmol), sarcosine (1.1 mmol) and dipolarophile (1.0 mmol) in ethanol was refluxed for 85 
minute and cooled to room temperature. Then the mixture was poured into a beaker containing crushed ice and the solid 
formed in the mixture was filtered, dried and recrystallized from ethanol to obtain the pure product in good yield 89%. 
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Refinement 

Hydrogen atoms were placed in calculated positions with C-H = 0.93 to 0.98 A refined in the riding model with fixed 
isotropic displacement parameters: £/jso(H) = 1.2 U eq (C). The water H atoms were located in a difference map and refined 
with distance restraints of O-H = 0.90 (1) A. The solvent water molecule is partially occupied, with an occupancy factor 
of0.75. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Broker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrogia, 2012); software used to prepare material for 
publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 




O 

Figure 1 

The molecular structure of the title compound showing 30% probability displacement ellipsoids. 
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Figure 2 

The crystal packing of the title compound, viewed down the a axis showing intermolecular O — H— N and O — H— O 
hydrogen bonds (dashed lines). The H-atoms not involved in hydrogen bonds have been excluded for clarity. 
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Figure 3 

The crystal packing arrangement of the title compound viewed down the a axis showing intermolecular C — H--tc 
hydrogen bonds (dashed lines). The isolated water molecule and H-atoms not involved in hydrogen bonds have been 
excluded for clarity. 



1'-(1,3-Diphenyl-1H-pyrazol-4-yl)-1"-(prop-2-en-1-yl)-2',3',5',6',7',7a'-hexahydro-rH-dispiro[1- 
benzopyran-3,2'-pyrrolizine-3',3"-indoline]-2",4-dione 0.75-hydrate 



Crystal data 

C4oH34N 4 03-0.75H 2 0 
Mr = 632.22 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 
a = 11.451 (2) A 
& = 13.496 (2) A 
c = 20.815 (3) A 
P = 96.206 (9)° 
V= 3198.0 (9) A 3 
Z=4 



F(000) =1334 

D x = 1.313 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 6870 reflections 

61 = 2.0-26.9° 

fi = 0.09 mnr 1 

T=296K 

Block, colourless 

0.30 x 0.25 x 0.20 mm 
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Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
7^ = 0.975,7^ = 0.983 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2a(F 2 )] =0.051 

wRiF 1 )^ 0.153 

S = 1.02 

6870 reflections 

439 parameters 

3 restraints 

Primary atom site location: structure-invariant 
direct methods 



32619 measured reflections 
6870 independent reflections 
4468 reflections with I > 2a(I) 
P int = 0.041 

#max = 26.9°, d m in = 2.0° 

A = -14->14 
£ = -17^16 
/ = -26^26 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F a 2 ) + (0.0677P) 2 + 1.1 54 IP] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ay9 max = 0.53 e A" 3 
A/w = -0.25 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *ITJ 


Occ. (<1) 


CI 


0.3646 (2) 


-0.09434 (16) 


0.00940 (10) 


0.0520 (5) 




HI 


0.4169 


-0.0873 


0.0465 


0.062* 




C2 


0.3490 (2) 


-0.18622 (17) 


-0.01924(12) 


0.0618 (6) 




H2 


0.3895 


-0.2409 


-0.0010 


0.074* 




C3 


0.2736 (2) 


-0.19691 (18) 


-0.07481 (12) 


0.0590 (6) 




H3 


0.2620 


-0.2590 


-0.0938 


0.071* 




C4 


0.21576(19) 


-0.11638 (18) 


-0.10203 (11) 


0.0551 (6) 




H4 


0.1664 


-0.1234 


-0.1403 


0.066* 




C5 


0.23008 (18) 


-0.02496(16) 


-0.07328 (10) 


0.0476 (5) 




H5 


0.1900 


0.0294 


-0.0922 


0.057* 




C6 


0.30383 (17) 


-0.01291 (14) 


-0.01625 (9) 


0.0407 (5) 




C7 


0.3903 (2) 


0.35239 (18) 


-0.06490(11) 


0.0619 (6) 




H7 


0.4125 


0.2978 


-0.0880 


0.074* 




C8 


0.4026 (3) 


0.4471 (2) 


-0.08857 (13) 


0.0741 (8) 




H8 


0.4335 


0.4562 


-0.1277 


0.089* 




C9 


0.3697 (3) 


0.52715 (19) 


-0.05491 (14) 


0.0726 (8) 
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on 
H9 


O.J / /5 


0.5906 


A AT 1 O 

—0.0 / 13 


ft ftOT* 

0.08 /* 


CIO 


A 1 1 CO /OA 

0.3252 (2) 


A C 1 /I 1 C / 1 0\ 

0.51435 (18) 


A AA1 11/1 A\ 

0.00313 (14) 


ft ftZ^T/T /T\ 

0.06 /6 (/) 


TJ 1 ft 

H10 


ft Oft ,1 ft 

0.3040 


0.5693 


ft fto*;o 
0.0262 


ft ftO 1 * 

0.081^ 


Cll 


A 1 1 1 O /ON 

0.3118 (2) 


A /lOAOA /1 /""\ 

0.42039 (16) 


A AOTOC /10\ 

0.02735 (12) 


A AC /" C //"\ 

0.0565 (6) 


TJ 1 1 

HI 1 


A O OAT 

0.280 / 


A A 1 1 T 
0.41 1 / 


ft ft/C/c: a 
0.0664 


ft A/TO* 

0.068^ 


C12 


A 1 A AH A / 1 ft\ 

0.344/4 (19) 


All Ci£. O / 1 C\ 

0.33965 (15) 


ft ftftiCOl / 1 ft\ 

—0.00683 (10) 


ft ft A jCO /CA 

0.0462 (5) 


N2 


A ") ") /I O /I / 1 f \ 

0.33424 (15) 


A O /I O O 1 / 1 1\ 

0.24231 (12) 


A A 1 T A 1 /ON 

0.01741 (8) 


A r\ A A ^ f A \ 

0.0442 (4) 


C14 


A 1 1 1 jC A / 1 0\ 

0.33160 (18) 


0.21340 (1 5) 


ft ftTm c /n\ 
0.0/935 (9) 


ft ft A O O /C\ 

0.0432 (5) 


T T 1 A 

H14 


0.3362 


A O C /I O 

0.2548 


ft 1 1 CO 

0.1153 


A ACO * 

0.052* 


CI j 


0.32098 (1 /) 


A 1 1 lift / 1 /I \ 

0.11219 (14) 


ft ftTAOT /ft\ 

0.0/98 / (9) 


ft ftl AA (A \ 

0.0390 (4) 


C16 


0.30271 (16) 


A A /I OO A / 1 /I \ 

0.04839 (14) 


A 1 O T 1 O /A\ 

0.13713 (9) 


A A") TO / A \ 

0.0378 (4) 


H16 


0.2682 


-0.0142 


0.1205 


0.045* 


CI / 


U. 21513 (lo) 


u.usoy 5 (i /) 


A 1 7(Al£ /1 A\ 

u.i /y3o (iu) 


A A/1 T C /C\ 

U.U4 /5 (5 ) 


H17 


0.2233 


A 1 /'Ol 

0.1682 


A 1 TOA 

0.1789 


0.057* 


C18 


A A on c /o \ 

0.0875 (2) 


A A /" T A /ON 

0.0674 (2) 


A 1 /"OAO /1 /I \ 

0.16208 (14) 


A ATTT /ON 

0.0777 (8) 


TJ1 O A 

H18A 


a Ann 

0.03 /y 


0.1239 


ft 1 COO 

0. 1588 


ft ftAO * 

0.093* 


TT 1 on 

H18B 


A ATT A 

0.0774 


A AO O O 

0.0323 


ft 1 O 1 o 

0.1212 


ft AAO * 

0.093* 


G19 


0.0572 (2) 


A A AO A ZO\ 

0.0020 (2) 


A OICT/' /1T\ 

0.21576 (17) 


A AOC/" /A\ 

0.0856 (9) 


TT1 A * 

H19A 


A A 1 O 1 

0.0121 


A AC A O 

—0.0548 


ft 1 AOO 

0.1988 


A 1 AO * 

0.103* 


Tji nr> 
H19B 


A A1 1 

0.01 16 


A A1 O 1 

0.0381 


ft O A A T 

0.244 / 


A 1 A"5 * 
U.1U3* 


/"■oft 
C20 


a i TO c /OA 
0.1 /25 (2) 


ft mftoo /1 
—0.03022 (19) 


ft O Cft/l 3 /1 "l 1 * 

0.25043 (13) 


A A/T/l 1 
U.U041 (/) 


T TO A A 

H20A 


A 1 £ C 1 

0.1651 


-0.0465 


A OACO 

0.2952 


0.077* 


H20B 


A O A /I 1 

0.2041 


A AO £. A 

—0.0869 


A OOAC 

0.2295 


A ATT* 

0.077* 


C21 


A TTlOl /1T\ 

0.37282 (17) 


A ACAOO / 1 /I \ 

0.05038 (14) 


A O C A O /I / fY\ 

0.25424 (9) 


A A")TO / A\ 

0.0373 (4) 


Czz 


U.41V5 / (1 /) 


A A 1 1 AA /I C\ 

— U.U1 1UZ (15) 


U.3 lzzo (y) 


A A/1 A1 //1\ 

U.U4U1 (4) 




A yl A O C /O \ 

0.4085 (2) 


A 1 AATA /1 /"\ 

-0.10970 (16) 


A OO/'OO / 1 A\ 

0.32683 (10) 


A A/IOC /C\ 

0.0485 (5) 


Hz j 


Pi "} £ A A 

0.3644 


A 1 C 1 O 

-0.1518 


A OAOO 

0.2983 


ft AC O A 

0.058* 


C24 


A A f A O /O \ 

0.4642 (2) 


A 1 /1CT1 /ION 

-0.14571 (18) 


A 00,100 /1 1 \ 

0.38482 (11) 


A A/" A A { /~\ 

0.0604 (6) 


Hz4 


U.45 /U 


ft 0 1 00 

— O.zlzz 


ft O.OC2 

0.3953 


ft ftTO* 

0.0 /2* 


C25 


0.5296 (2) 


A AOI C /OA 

-0.0836 (2) 


ft ^lOjCCft /11\ 

0.42650 (11) 


ft AZTzTO /T\ 

0.0663 (7) 


T JO C 

HZ 3 


U.56 /5 


A 1 AAO 

—0.1092 


ft A jC A T 

0.464/ 


ft ftOft* 

0.080* 


G26 


A C /I AT /I \ 

0.5407 (2) 


A A 1 C O ZO\ 

0.0153 (2) 


A A 1 O CO 

0.41352 (11) 


A A/'AA //"\ 

0.0609 (6) 


Hz 6 


A C O A O 

0.5843 


A ACTO 

0.0572 


A ^1 ^1 O A 

0.4424 


A ATO * 

0.073* 


C27 


A AO AOO / 1 0\ 

0.48456 (18) 


A ACAIO ( \\ £\ 

0.05012 (16) 


A O C 1 O / YY\ 

0.35618 (9) 


A A A A 1 /C\ 

0.0441 (5) 


/~lO o 

C28 


A A^C\ A /~ /1 0\ 

0.42046 (18) 


A \ C AH A f 1 r\ 

0.15474 (15) 


A OT/IOO /I A\ 

0.27428 (10) 


A A/1")0 /C\ 

0.0432 (5) 


POO 


U.54UO (2) 


U.ZJZU4 (lo) 


0.56684 (12) 


U.Uo5 / ( /) 


H29A 


0.5566 


A O OA C 

0.2825 


A ~i 1 C O 

0.3358 


A A"7A* 

0.079* 


H29B 


0.6149 


0.2112 


0.3896 


A AT A rfs 

0.079* 


C3U 


A A H^IH t A\ 

(J. 462 / (4) 


U.2 /6U (2) 


ft A 1 CO T /1/1\ 

0.4153 / (14) 


a ftft 1/1/1 m 
0.0914 (10) 


H3U 


a ion 
U.iezl 


U.2 /4o 


r\ /i fti /i 
0.4034 


ft 1 1 ft* 
0.1 10* 


C3 1 


A /I AC 1 //I \ 

(J. 4951 (4) 


U.3 122 (3) 


ft A £H ZC / 1 0\ 

0.46 /56 (18) 


ft 101/C/1/1\ 

0.1216 (14) 


H3 LA 


A A Q 
U.5 /48 


A "5 1 C5 

0.3153 


ft A O 1 ft 

0.4819 


ft 1 A zC* 

0. 146* 


H31B 


A /I A A1 

0.4402 


A 11 y^A 

0.3369 


A A A") ") 

0.4933 


A 1 /I /"A 

0.146* 


C32 


U.41ZJ0 (lo) 


u.uzzzy (13) 


A 1 0/1 OA ZO\ 

U.lo4yz (o) 


A A11A /A\ 

U.ViiZ (4) 


C33 


0.44132 (18) 


-0.08767 (14) 


0.18398 (9) 


0.0384 (4) 


C34 


0.56279 (18) 


-0.11499(15) 


0.20664 (9) 


0.0422 (5) 


C35 


0.5953 (2) 


-0.21383 (18) 


0.21540(10) 


0.0574 (6) 


H35 


0.5416 


-0.2637 


0.2027 


0.069* 


C36 


0.7059 (3) 


-0.2382 (2) 


0.24262 (12) 


0.0723 (8) 
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Til r 

H36 


0. /Z /S 


A 1 A/1 1 


A O AHQ 

0.14 IK 


A AO*7* 


C3 / 


A *70 A C /'J \ 

0. /84j (j) 


— U.164J (j) 


O.zozz / (13) 


U.U/o(J (8) 


H37 


A O C AA 

0.8590 


A 1 O 1 1 

-0.1811 


0.2813 


A AA 1 ± 

0.091* 


C38 


A H C A A /1\ 

0.7549 (2) 


-0.067 1 (2) 


0.25432 (12) 


A A/" 1 A ( r\ 

0.0619 (6) 


H38 


A Q AO O 


A A 1 n O 

0.0 1 /9 


U.2681 


n r\n a * 
U.U /4 


C39 


r\ /Z A A £1 / 1 0\ 

0.64463 (18) 


A A/1 1 AT / 1 ZC\ 

-0.0419 / (16) 


A OOCTzC /A\ 

0.225 10 (9) 


A f\A A Z i Z\ 

0.0445 (5) 


/~m a 
C40 


0.52334 (16) 


A ATC IO /I C\ 

0.0/518 (15) 


a 1 /;n/i 0 /n\ 
0.16948 (9) 


A A1A/1 / A\ 

0.0394 (4) 


TU/I a A 

H4UA 


0.5435 


A AC 1 1 

0.0533 


a 1 "inn 
0.12 / / 


A A/IT* 
0.04 /* 


ri4Ur> 


A CAOQ 


n 1 a aa 
U. 146U 


0. 16 /0 


A A/IT* 
0.04 /* 


U4W 


0.3354 (3) 


A CA C 1 ZO\ 

0.6451 (2) 


A 1/1AC1 / 1 £\ 

0.14051 (16) 


A 1 AO "7/1 A\ 
0.103 / (10) 


JN1 


0.32593 (16) 


a 1 £/i£A /1 t\ 
0.16460 (12) 


A AT2£C /0\ 

—0.02365 (8) 


A A/1/^A I A\ 

0.0460 (4) 


CI 3 


0.31812 (1 /) 


A AOCC7 /1 /I \ 

0.0855 / (14) 


A A 1 1 AO A~l\ 

0.01392 (9) 


A A*3 AO i A\ 

0.0398 (4) 


XT'} 


A O A C5 1 / 1 C\ 

0.24531 (15) 


0.0582 / (13) 


AO/ICIO ZO\ 

0.24518 (8) 


A C\A zn { A\ 

0.045 / (4) 


XT A 

N4 


A /I onn /1 /:\ 

0.483 / / (16) 


A 1 An C £ /I 1\ 

0.14/56 (13) 


a T7onn /o\ 
0.33290 (8) 


a r\Ano 1 a\ 
0.04/8 (4) 


01 


0.61974(11) 


0.05582 (11) 


0.21763 (7) 


0.0460 (4) 


02 


0.36699 (14) 


-0.14969(10) 


0.16740 (7) 


0.0555 (4) 


03 


0.40355 (15) 


0.23089 (10) 


0.24343 (7) 


0.0570 (4) 


H2W 


0.337 (3) 


0.7119(8) 


0.1421 (15) 


0.086* 


H1W 


0.328 (4) 


0.618 (2) 


0.1800 (9) 


0.086* 



Atomic displacement parameters (A 2 ) 





U n 




U 22 




JJ33 






U 13 


U 23 


CI 


0.0632 


(14) 


0.0459 


(13) 


0.0450 


(11) 


0.0053 (11) 


-0.0024 (10) 


-0.0013 (10) 


C2 


0.0813 


(18) 


0.0418 


(13) 


0.0620 


(14) 


0.0087 (12) 


0.0054 (13) 


0.0002(11) 


C3 


0.0612 


(15) 


0.0484 


(14) 


0.0686 


(15) 


-0.0075 (12) 


0.0120(12) 


-0.0180(12) 


C4 


0.0430 


(13) 


0.0641 


(15) 


0.0570 


(13) 


-0.0029(11) 


0.0001 (10) 


-0.0183 (12) 


C5 


0.0421 


(12) 


0.0519 


(13) 


0.0478 


(11) 


0.0041 (10) 


0.0008 (9) 


-0.0050 (10) 


C6 


0.0422 


(11) 


0.0390 


(11) 


0.0410 


(10) 


-0.0008 (9) 


0.0052 (8) 


-0.0009 (8) 


C7 


0.0895 


(19) 


0.0483 


(14) 


0.0472 


(12) 


0.0022 (13) 


0.0042 (12) 


0.0065 (10) 


C8 


0.104 (2) 


0.0608 


(17) 


0.0568 


(14) 


-0.0025 (15) 


0.0055 (14) 


0.0200 (13) 


C9 


0.087 (2) 


0.0464 


(15) 


0.0810 


(19) 


-0.0020 (13) 


-0.0072 (15) 


0.0213 (14) 


C10 


0.0740 


(18) 


0.0412 


(13) 


0.0847 


(19) 


0.0039 (12) 


-0.0038 (14) 


0.0015 (13) 


Cll 


0.0641 


(15) 


0.0432 


(13) 


0.0609 


(14) 


0.0014(11) 


0.0015 (11) 


0.0020(11) 


C12 


0.0523 


(13) 


0.0381 


(11) 


0.0453 


(11) 


-0.0017 (9) 


-0.0074 (9) 


0.0067 (9) 


N2 


0.0552 


(11) 


0.0351 


(9) 


0.0409 


(9) 


-0.0004 (8) 


-0.0020 (8) 


0.0023 (7) 


C14 


0.0498 


(12) 


0.0396 


(11) 


0.0384 


(10) 


0.0017 (9) 


-0.0031 (9) 


0.0009 (9) 


C15 


0.0370 


(11) 


0.0371 


(11) 


0.0413 


(10) 


0.0017 (8) 


-0.0031 (8) 


0.0019 (8) 


C16 


0.0361 


(10) 


0.0343 


(10) 


0.0417 


(10) 


-0.0035 (8) 


-0.0025 (8) 


0.0014 (8) 


C17 


0.0373 


(11) 


0.0508 


(13) 


0.0547 


(12) 


0.0059 (9) 


0.0069 (9) 


0.0107(10) 


C18 


0.0375 


(13) 


0.109 (2) 


0.0862 


(19) 


0.0051 (14) 


0.0043 (13) 


0.0211 (17) 


C19 


0.0485 


(16) 


0.091 (2) 


0.116(2) 


-0.0173 (15) 


0.0034(15) 


0.0197(18) 


C20 


0.0529 


(15) 


0.0649 


(16) 


0.0758 


(16) 


-0.0104 (12) 


0.0124(12) 


0.0119(13) 


C21 


0.0393 


(11) 


0.0324 


(10) 


0.0406 


(10) 


-0.0005 (8) 


0.0062 (8) 


0.0013 (8) 


C22 


0.0434 


(11) 


0.0420 


(11) 


0.0358 


(9) 


0.0031 (9) 


0.0088 (8) 


0.0012 (8) 


C23 


0.0607 


(14) 


0.0423 


(12) 


0.0436 


(11) 


0.0033 (10) 


0.0109(10) 


0.0054 (9) 


C24 


0.0782 


(17) 


0.0538 


(14) 


0.0506 


(13) 


0.0118(12) 


0.0142(12) 


0.0142(11) 


C25 


0.0786 


(18) 


0.0758 


(18) 


0.0431 


(12) 


0.0169(14) 


0.0001 (12) 


0.0134(12) 


C26 


0.0662 


(16) 


0.0733 


(17) 


0.0416 


(12) 


0.0021 (13) 


-0.0016(11) 


-0.0032(11) 
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Cz / 


A / 1 T\ 

0.04/3 (lz) 


A A A CH /l 1) 

0.1)46/ (lz) 


A A1 AT / 1 A\ 

0.03VZ (10) 


A AA1 A /AA 

0.0014 (y) 


A AAOT f(W 

O.OO&z [y) 


A AA/I 1 /AA 

—0.0041 (y) 


CZ6 


A A/1 O/C / 1 TA 

0.0486 (lz) 


A A'} TC / 1 1 A 

0.03 /3 (11) 


A A/1/1/C / 1 1 \ 

0.0446 (11) 


A AAAA SCi\ 

0.0000 (y) 


A AAAO SCi\ 

o.ooyo (y) 


A A A1 T /AA 

-o.oo3 / (y) 


czy 


A AO/ll / 1 A A 
0.0&43 (IVJ 


a AC/:n /1 ca 

0.030V (13) 


A ACCT / 1 /I A 

0.033 / (14) 


A ATCC /1 1\ 

— 0.0Z33 (13) 


A AA/^A /1 1\ 

0.0060 (13) 


A A1TA /1T\ 

— o.oizy (iz) 


C30 


A 1 CA (1\ 

0.1 30 (3 ) 


a ac c 0/1 ta 
0.033O (1 /) 


A A££T /1 TA 

0.066Z (1 /) 


A A1 1 1 (\ OA 

—0.0111 (lo) 


A AAT A (\ £\\ 

o.oozo (iy) 


a nini /1 /ia 
—0.0303 (14) 


C3 1 


A 1 CA //IA 
0.1 30 (4) 


A 10 1 /IA 

O.lzl (3 ) 


A 1 A 1 /I A 

0. 101 (3) 


A A 1 A (1\ 

— 0.014 (3 ) 


A A/1 T /"3A 
0.04Z (3 ) 


A AT£ /TA 
— 0.0ZO (Z) 


C3z 


A A1 / 1 A\ 

0.0333 (10) 


A A1AT /AA 

o.oioz (y) 


a ai c a fn\ 
0.0334 (y) 


A AAAO (H\ 

— 0.0005 (/) 


A AAT 1 (H\ 

O.OOzl (/) 


A A A 1 1 /TA 

0.0011 (/) 


C33 


A A/1 T7 / 1 TA 

(J. 04/ / (lz) 


A A1 /I 1 /1 A A 

0.0341 (10) 


A A1 1 C /A A 

0.0333 (V) 


A AAAT (C\\ 

0.000Z [y) 


A AAC 1 /OA 

0.0031 (5) 


A AAA1 /OA 
0.0001 (8) 


C34 


A A/1 O O / 1 TA 

0.0485 (lz) 


A A/11 O /1 1 A 

0.043o (11) 


A A1 /I T /A\ 

0.034/ (y) 


A A 1 T 1 /A\ 

o.oiz3 (y) 


A AATA ZO\ 

0.00 ly (5) 


A AA1T /OA 
0.003Z (5) 


C33 


A AT/1 0/1 /^A 

0.0 /45 (16) 


A ACAC /1 IA 

0.0303 (13) 


A A/1 TO /1 TA 

0.04/(5 (lz) 


A AT 1^/1 TA 

O.Ozlo (lz) 


A A 1 ( 1 1 \ 

0.0103 (11) 


A AATT /1 AA 

O.OOz / (10) 


C36 


A AO C /T\ 

0.0o3 (z) 


A ATT 1 / 1 o^ 

0.0/Zl (18) 


A (\C 11 / 1 CA 

0.0613 (13) 


A A /II T / 1 £\ 

0.0433 (16) 


A A1 /IT /1 

0.014/ (14) 


AA1/1C /11\ 

0.0143 (13) 


C3 / 


A ACT 1 / 1 £L\ 

0.03 IV (16) 


A 1 A£ /TA 

0.106 (z) 


A A£/1 C /1 £A 

0.0643 (16) 


A A1 /i/i /1 T\ 

0.0366 (1 /) 


A AA/^T /1 1A 

0.006Z (13) 


A A 1 A/i /1 /^A 

0.0iy6 (16) 


C38 


A A/IOC / 1 1 A 

0.04Z3 (13) 


A AO C A / 1 A\ 

o.OojO (ly) 


A ACTC /1 1A 

0.03 ID (13) 


A AAA/: / 1 T\ 

o.ooy6 (lz) 


A AATT /1 A\ 

O.OOzz (10) 


A AAOA /1 IA 

o.oo&y (13) 


U3y 


A A1A1 / 1 1 A 

0.03yi (11) 


A ACA 1 1\ 

0.0301 (13) 


A f\1 OO / 1 A A 

0.0359 (10) 


A AAT/l ( \ (X\ 
0.00 /4 (10) 


A AATC /OA 

0.00/3 (o) 


A AA1/; /OA 

0.0036 (y) 


C40 


A AT CO /1 A A 

0.0336 (10) 


A A /I 1 T / 1 1 A 

0.041Z (11) 


A A A AT / 1 A\ 
0.040/ (10) 


A AA1 A /0^ 

-o.ooiy (») 


A AATT /OA 

O.OOzz (5) 


A AA1T /OA 

0.003Z (8) 


f~\ AWT 

04W 


A 1 c /: /o \ 

0.156 (3) 


A AC A A / 1 

0.0594 (16) 


A 1 AT /T\ 

0.107 (2) 


A A 1 AzT / 1 0\ 

-0.0196 (18) 


A (\£L£ /T\ 

0.066 (2) 


A AAA C / 1 C\ 

-0.0095 (15) 


JN1 


U.U5 /I (11) 


a a*j n 1 / 1 a\ 
U.UJ91 (1U) 


A A/1 AT 

U.U4U/ (9) 


A AA1 A ZO\ 

U.UU14 (s) 


A AAAT ZO\ 
— U.UUU/ (5) 


A AAA*3 /0^ 
U.UUUj (O) 


rn 




U.UJO^ ^ 1 1 ^ 




o oo^n 


—0 001 5 (R\ 


0 001 1 (R\ 


N3 


0.0400 (9) 


0.0472 (10) 


0.0509 (10) 


-0.0007 (8) 


0.0100 (7) 


0.0076 (8) 


N4 


0.0564(11) 


0.0432 (10) 


0.0441 (9) 


-0.0071 (8) 


0.0068 (8) 


-0.0091 (8) 


01 


0.0355 (7) 


0.0502 (9) 


0.0510(8) 


-0.0042 (6) 


-0.0018 (6) 


0.0035 (7) 


02 


0.0629 (10) 


0.0363 (8) 


0.0647 (10) 


-0.0066 (7) 


-0.0055 (8) 


0.0004 (7) 


03 


0.0769(11) 


0.0326 (8) 


0.0617 (9) 


-0.0020 (7) 


0.0081 (8) 


0.0016 (7) 



Geometric parameters (A, °) 


CI— C6 


1.377 (3) 


C21— C22 


1.514(3) 


CI— C2 


1.379 (3) 


C21— C28 


1.551 (3) 


CI— HI 


0.9300 


C21— C32 


1.605 (3) 


C2— C3 


1.374 (3) 


C22— C23 


1.375 (3) 


C2— H2 


0.9300 


C22— C27 


1.388 (3) 


C3— C4 


1.364 (3) 


C23— C24 


1.390 (3) 


C3— H3 


0.9300 


C23— H23 


0.9300 


C4— C5 


1.373 (3) 


C24— C25 


1.370(4) 


C4— H4 


0.9300 


C24— H24 


0.9300 


C5— C6 


1.390 (3) 


C25— C26 


1.370(4) 


C5— H5 


0.9300 


C25— H25 


0.9300 


C6— CI 3 


1.472 (3) 


C26— C27 


1.374 (3) 


C7— C12 


1.378 (3) 


C26— H26 


0.9300 


C7— C8 


1.382 (3) 


C27— N4 


1.401 (3) 


C7— H7 


0.9300 


C28— 03 


1.216(2) 


C8— C9 


1.363 (4) 


C28— N4 


1.354 (3) 


C8— H8 


0.9300 


C29— N4 


1.457 (3) 


C9— CIO 


1.372 (4) 


C29— C30 


1.537 (4) 


C9— H9 


0.9300 


C29— H29A 


0.9700 


C10— Cll 


1.379 (3) 


C29— H29B 


0.9700 


C10— H10 


0.9300 


C30— C31 


1.212(4) 


Cll— C12 


1.376 (3) 


C30— H30 


0.9300 


Cll— HI 1 


0.9300 


C31— H31A 


0.9300 


CI 2— N2 


1.417(3) 


C31— H31B 


0.9300 


N2— Nl 


1.350 (2) 


C32— C40 


1.520 (3) 
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N2— C14 


1.351 (2) 


C32— C33 


1.521 (3) 


C14— C15 


1.371 (3) 


C33— 02 


1.217 (2) 


C14— H14 


0.9300 


C33— C34 


1.467 (3) 


C15— C13 


1.416(3) 


C34— C39 


1.388 (3) 


C15— C16 


1.503 (3) 


C34— C35 


1.392 (3) 


C16— C17 


1.543 (3) 


C35— C36 


1.371 (4) 


CI 6— C32 


1.558 (3) 


C35— H35 


0.9300 


C16— H16 


0.9800 


C36— C37 


1.374 (4) 


CI 7— N3 


1.467 (3) 


C36— H36 


0.9300 


C17— C18 


1.517 (3) 


C37— C38 


1.361 (4) 


C17— H17 


0.9800 


C37— H37 


0.9300 


C18— C19 


1.493 (4) 


C38— C39 


1.379 (3) 


C18— H18A 


0.9700 


C38— H38 


0.9300 


C18— H18B 


0.9700 


C39— 01 


1.357 (3) 


CI 9— C20 


1.499 (4) 


C40— 01 


1.433 (2) 


C19— H19A 


0.9700 


C40— H40A 


0.9700 


C19— H19B 


0.9700 


C40— H40B 


0.9700 


C20— N3 


1.468 (3) 


04W— H2W 


0.902 (10) 


C20— H20A 


0.9700 


04 W— H1W 


0.912 (10) 


C20— H20B 


0.9700 


Nl— C13 


1.331 (2) 


C21— N3 


1.456 (3) 






C6— CI— C2 


120.9 (2) 


C28— C21— C32 


109.30(14) 


C6— CI— HI 


119.6 


C23— C22— C27 


119.11 (19) 


C2— CI— HI 


119.6 


C23— C22— C21 


132.30 (19) 


C3— C2— CI 


119.9 (2) 


C27— C22— C21 


108.60(17) 


C3— C2— H2 


120.0 


C22— C23— C24 


119.0 (2) 


CI— C2— H2 


120.0 


C22— C23— H23 


120.5 


C4— C3— C2 


119.9(2) 


C24— C23— H23 


120.5 


C4— C3— H3 


120.0 


C25— C24— C23 


120.3 (2) 


C2— C3— H3 


120.0 


C25— C24— H24 


119.9 


C3— C4— C5 


120.3 (2) 


C23— C24— H24 


119.9 


C3— C4— H4 


119.8 


C24— C25— C26 


121.8(2) 


C5— C4— H4 


119.8 


C24— C25— H25 


119.1 


C4— C5— C6 


120.7 (2) 


C26— C25— H25 


119.1 


C4— C5— H5 


119.7 


C25— C26— C27 


117.4(2) 


C6— C5— H5 


119.7 


C25— C26— H26 


121.3 


CI— C6— C5 


118.22 (19) 


C27— C26— H26 


121.3 


CI— C6— C13 


121.79(18) 


C26— C27— C22 


122.4 (2) 


C5— C6— C13 


119.96(18) 


C26— C27— N4 


127.4 (2) 


CI 2— C7— C8 


119.4 (2) 


C22— C27— N4 


110.24(17) 


CI 2— C7— H7 


120.3 


03— C28— N4 


125.15 (19) 


C8— C7— H7 


120.3 


03— C28— C21 


126.43 (18) 


C9— C8— C7 


120.3 (3) 


N4— C28— C21 


108.42 (17) 


C9 C8 H8 


119.8 


N4 C29 C30 


111.1 (2) 


C7— C8— H8 


119.8 


N4— C29— H29A 


109.4 


C8— C9— CIO 


120.2 (2) 


C30— C29— H29A 


109.4 


C8— C9— H9 


119.9 


N4— C29— H29B 


109.4 


CIO— C9— H9 


119.9 


C30— C29— H29B 


109.4 
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r~\ pi p -1 p\ p -i -1 

C9 — CIO — Cll 


1 O A O /O \ 

120.3 (3) 


C • (\ /"" 1 pi TT1A 

C9 — CIO — HIO 


119.9 


pi i a tii a 

Cll — CIO — HIO 


119.9 


C12 — Cll — CIO 


119.4 (z) 


1 /ill TT11 

C12 — Cll — Hll 


1 OA O 

120.3 


/" ' 1 /I rii i TT11 

CIO — Cll — Hll 


120.3 


Cll — C12 — C7 


120.4 (2) 


pi 1 pn XTO 

Cll — Clz — JNz 


120.8 (2) 


p -7 /"" 1 XTO 

C7 — Liz — Nz 


1 1 o o 

118.8 (2) 


XT 1 \T1 p 1 J 

Nl — N2 — C14 


111 O O / 1 /"\ 

111.88 (16) 


XT 1 \T1 /"" 1 'I 

Nl — N2 — C12 


1 1 A O "7 /1 P 

119. o7 (16) 


C14 — N2 — C12 


128.25 (17) 


JNZ C14 C15 


1 AT OA i 1 T\ 
10/. 84 (1 /) 


XT^ A TTl /I 

N2 — C14 — H14 


126.1 


p < i £■ /~i 1,1 T T 1 /I 

C15 — C14 — H14 


126.1 


/"M/l PI f /"MO 

C14 — C15 — C13 


1 A") / 1 T\ 

103.76 (17) 


p 1 /l p i r p* i p 

C14 — C15 — C16 


126.64 (18) 


p 1 7 p "• i .r p • 1 / 

C13 — C15 — C16 


1 oa o c / 1 n\ 

129.25 (17) 


p • 1 £■ p 1 s~ p -1 ^ 

C15 — C16 — C17 


111.61 (16) 


pi C p | p z' O O 

C 1 5 — C 1 6 — C32 


i i n r a ft C\ 

117.64 (15) 


CI / — Clo — C32 


1 AC AO / 1 C\ 

105.08 (15) 


r^ic pi / tti / 

C15 — Clo — H16 


107.3 


P < 1 p •] p TTI /" 

C17 — Clo — Hlo 


107.3 


PT1 pi/" TTI / 

C J z — C 1 6 — H 1 6 


1 f\H O 

107.3 


xto pn pin 

N3 — CI 7 — Clo 


1 A /I A A / 1 o\ 

104.90 (18) 


XTO /"< 1 T /~ i i p" 

N3 — C17 — C16 


1 A/" /^O /I /\ 

106.62 (16) 


p -1 o 1 "7 p 1 /" 

C18 — C17 — Clo 


115.4 (2) 


XT') pn tti n 

N3 — C17 — H17 


1 AA A 

109.9 


Clo — C17 — H17 


1 AA A 

109.9 


p • i p p i -7 tti n 

Clo — C17 — H17 


109.9 


p 1 r\ p 1 O P 1 1 

C19 — C18 — C17 


105.5 (2) 


P 1 pi PIO TTI O A 

C19 — Clo — HloA 


110.6 


PH p 1 O tti o A 

C 1 7 — C 1 o — H 1 o A 


lift/ 
110.6 


p -1 r\ p 1 o TT 1 OT1 

C19 — C18 — H18B 


110.6 


pi i t—i p 1 o TT 1 on 

C17 — C18 — H18B 


110.6 


T T 1 O A pi o TT1 OF! 

H18A — Cl8 — H18B 


1 AO O 

108.8 


p i o pin p^a 

C 1 o — C 1 9 — CzO 


1 AC 

105.6 (2) 


pi o p 1 pv TT 1 A A 

Clo — C19 — H19A 


1 1A / 

110.6 


p f\ p 1 (\ TTI A A 

C20 — C19 — H19A 


110.6 


p i O pi A TT1 nn 

Cl8 — Cl9 — H19B 


110.6 


p pi p 1 ( \ T T 1 ati 

C20 — C19 — H19B 


110.6 


tti a A l~ A 1 A T T 1 AT~i 

H19A — C19 — H19B 


108.8 


XTO P1A pi A 

N3 — C20 — C19 


1 A 1 A ZO\ 

101.9 (2) 


XT1 nrt TJT/l A 

IN J — C20 — HzOA 


111 A 

111.4 


CI 9— C20— H20A 


111.4 


N3— C20— H20B 


111.4 


CI 9— C20— H20B 


111.4 


H20A— C20— H20B 


109.3 


N3— C21— C22 


113.99(15) 



ttoa a p^a innn 

H29A — C29 — H29B 


108.0 


C31 — C30 — C29 


1 r\ ~7 pi / a \ 

127.0 (4) 


p -> i P")A TTOA 

C31 — C30 — H30 


1 1/ r 

116.5 


/""OA p -) p, TTOA 

C29 — C30 — H30 


1 1/ r 

116.5 


p .7 pi p ^> i T TT 1 A 

C30 — C31 — H31A 


120.0 


/~1 .7 pi p ^> i T TO 1 r> 

C30 — C31 — H31B 


120.0 


m i a PO 1 TTO 1 T» 

H31A — C31 — H31B 


1 OA A 

120.0 


P <A p "> ~i /^OO 

C40 — C32 — C33 


1AC /"A /I f \ 

105.60 (15) 


p /I A P11 p - 1 / 

C4U — C3z — C 1 6 


1 1 O 1 A / 1 C\ 

113.19 (15) 


p ^> ^> p -7 ^ p 1 

C33 — C32 — Clo 


111 A") /I f \ 

111.93 (15) 


p zt Pi P")0 pn 

C40 — C32 — C2 1 


110 01 /1 f\ 

113.81 (15) 


PT) /"'i -» PO 1 

C33 — C32 — C21 


1AO P» P /1 /1\ 

108.96 (14) 


p i /_ p -> ~^ pn 

Clo — Cjz — Czl 


1 A") AC ( 1 /I \ 

103.45 (14) 


p»1 p o 7 7 a 

02 — C33 — C34 


1 O 1 OA / 1 ON 

121.89 (18) 


02 — C33 — C32 


1 --i i pi^ / 1 r>\ 

121.95 (18) 


C34 — C33 — C32 


116.12 (17) 


P ^> pi p -) A p ^ 

C39 — C34 — C35 


1 1 O "7 /ON 

118.7 (2) 


/^OA p 7 /l POO 

C39 — C34 — C33 


1 OA AH / 1 ON 

120.07 (18) 


C35 — C34 — C33 


i /-\ /\ pi / ^\ \ 

120.9 (2) 


P >7 p ^> ^ p -7 yl 

C36 — C35 — C34 


1 O A yl \ 

120.4 (3) 


P7/" PTf TTOC 

C36 — C35 — H35 


1 1 n o 

119.8 


P O /I P "7 r" T TO c 

C34 — C35 — H35 


119.8 


C35 — C36 — C37 


119.7 (2) 


p -> PO/' TT7 

C35 — C36 — H36 


120.2 


p O -7 p ■> 7 /" TTO/" 

C37 — C36 — H36 


1 OA O 

120.2 


C38 — C37 — C36 


121.1 (2) 


C38 — C37 — H37 


119.4 


p < -> p p 7 ^ TT77 

C36 — C37 — H37 


119.4 


p -) -7 poo pin 

C3 7 — C3 o — C39 


1 1 A £ /1\ 

119.6 (3) 


C37 — C38 — H38 


120.2 


pi A /~1 "1 O I T1 (1 

C39 — C38 — H38 


120.2 


p. 1 POA p 7 o 

Ol — C39 — C38 


117.6 (2) 


/ \ 1 p < 7 p» PO /I 

Ol — C39 — C34 


1 O 1 AA / 1 ON 

121.90 (18) 


C38 — C39 — C34 


120.5 (2) 


Ol — C40 — C32 


111 /1^\ 

111. 35 (15) 


f-\ 1 / i a f\ TT/1AA 

Ol — C40 — H40A 


1 AA /I 

109.4 


p ^> i~\ p /I pi TTl a A 

C32 — C40 — H40A 


109.4 


pii p A pi TT/1AT7 

Ol — C40 — H40B 


109.4 


C3 2 — C40 — H40B 


109.4 


TT/iA A P /I A TT/I An 

H40A — C40 — H40B 


1 AO A 

108.0 


T TO ' /"i /1TTT TT1TTT 

H2 W — 04 W — H 1 W 


111.8 (16) 


p 1 o XT 1 XTO 

Cl3 — Nl — N2 


1 A A TO / 1 /"\ 

104.78 (16) 


XT 1 pn f ' \ £ 

Nl — C13 — C15 


111 T A /1 T\ 

111. 74 (17) 


xt 1 pi i p /: 

Nl — CI 3 — C6 


1 1 O AT / 1 "7\ 

118.97 (17) 


CI 5— CI 3— C6 


129.25 (17) 


C21— N3— C17 


106.14(15) 


C21— N3— C20 


120.07(17) 


CI 7— N3— C20 


105.84 (18) 


C28— N4— C27 


111.27(16) 
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N3— C21— C28 
C22— C21— C28 
N3— C21— C32 
C22— C21— C32 

C6— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C2— CI— C6— C5 
C2— CI— C6— C13 
C4— C5— C6— CI 
C4— C5— C6— C13 
C12— C7— C8— C9 
C7— C8— C9— CIO 
C8— C9— CIO— Cll 
C9— CIO— Cll— C12 
CIO— Cll— C12— C7 
CIO— Cll— C12— N2 
C8— C7— CI 2— Cll 
C8— C7— C12— N2 
Cll— CI 2— N2— Nl 
C7— CI 2— N2— Nl 
Cll— CI 2— N2— C14 
C7— CI 2— N2— C14 
Nl— N2— C14— C15 
CI 2— N2— CI 4— CI 5 
N2— CI 4— CI 5— C13 
N2— CI 4— CI 5— C16 
C14— CI 5— CI 6— C17 
C13— C15— C16— C17 
C14— CI 5— CI 6— C32 
CI 3— CI 5— CI 6— C32 
CI 5— CI 6— CI 7— N3 
C32— C16— C17— N3 
C15— C16— C17— C18 
C32— C16— C17— C18 
N3— CI 7— CI 8— C19 
C16— C17— C18— C19 
CI 7— CI 8— CI 9— C20 
CI 8— CI 9— C20— N3 
N3— C21— C22— C23 
C28— C21— C22— C23 
C32— C21— C22— C23 
N3— C21— C22— C27 
C28— C21— C22— C27 
C32— C21— C22— C27 
C27— C22— C23— C24 
C21— C22— C23— C24 



106.68 (15) 
101.45 (15) 
106.20(15) 
118.54(15) 

1.2 (4) 
1.0 (4) 
-1.7(4) 
0.2 (3) 
-2.7 (3) 
179.3 (2) 
2.0 (3) 
-179.98 (19) 
-0.2 (4) 
0.7 (4) 
-1.0(4) 
0.8 (4) 
-0.3 (4) 
178.7 (2) 
0.0 (4) 
-179.0(2) 
156.5 (2) 
-24.5 (3) 
-23.8 (3) 
155.2 (2) 
-0.1 (2) 
-179.7 (2) 
0.2 (2) 
-173.55 (18) 
40.7 (3) 
-131.4 (2) 
-80.9 (3) 
107.0 (2) 
-153.12 (16) 
-24.6 (2) 
90.9 (2) 
-140.57 (19) 
-8.0 (3) 

109.0 (3) 
-16.8(3) 
35.1 (3) 
64.7 (3) 
178.9 (2) 
-61.5 (3) 
-115.54(19) 
-1.3 (2) 
118.32(18) 
-0.7 (3) 

179.1 (2) 



C28— N4— C29 
C27— N4— C29 
C39— 01— C40 



C28— C21— C32— C40 
N3— C21— C32— C33 
C22— C21— C32— C33 
C28— C21— C32— C33 
N3— C21— C32— C16 
C22— C21— C32— C16 
C28— C21— C32— C16 
C40— C32— C33— 02 
CI 6— C32— C33— 02 
C21— C32— C33— 02 
C40— C32— C33— C34 
C16— C32— C33— C34 
C21— C32— C33— C34 
02— C33— C34— C39 
C32— C33— C34— C39 
02— C33— C34— C35 
C32— C33— C34— C35 
C39— C34— C35— C36 
C33— C34— C35— C36 
C34— C35— C36— C37 
C35— C36— C37— C38 
C36— C37— C38— C39 
C37— C38— C39— 01 
C37— C38— C39— C34 
C35— C34— C39— 01 
C33— C34— C39— 01 
C35— C34— C39— C38 
C33— C34— C39— C38 
C33— C32— C40— 01 
C16— C32— C40— 01 
C21— C32— C40— 01 
C14— N2— Nl— C13 
CI 2— N2— Nl— C13 
N2— Nl— C13— C15 
N2— Nl— C13— C6 
C14— C15— C13— Nl 
C16— C15— C13— Nl 
CI 4— CI 5— CI 3— C6 
CI 6— CI 5— CI 3— C6 
CI— C6— C13— Nl 
C5— C6— CI 3— Nl 
CI— C6— CI 3— C15 
C5— C6— CI 3— C15 
C22— C21— N3— C17 



123.27 (19) 
125.44(18) 
113.59(15) 



25.4 (2) 
-102.37 (17) 
27.4 (2) 
142.89 (16) 
16.86(18) 
146.65 (16) 
-97.88 (17) 
-148.26 (18) 
-24.7 (3) 
89.1 (2) 
34.1 (2) 
157.65 (15) 
-88.56(19) 
-179.32 (19) 
-1.6(3) 
-5.7 (3) 
172.01 (18) 
0.2 (3) 
-173.5 (2) 
1.0(4) 
-1.0(4) 
-0.4 (4) 
-178.7(2) 
1.7(3) 
178.81 (18) 
-7.4 (3) 
-1.6 (3) 
172.20 (19) 
-62.21 (19) 
175.01 (15) 
57.3 (2) 
-0.1(2) 
179.63 (18) 
0.2 (2) 
178.01 (17) 
-0.2 (2) 
173.26 (19) 
-177.8(2) 
-4.3 (3) 
137.5 (2) 
-40.5 (3) 
-45.1 (3) 
136.9 (2) 
-165.29 (17) 
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C22— C23— C24— C25 


-0.4 (3) 


C28— C21— N3— C17 




83.59 (18) 


C23— C24— C25— C26 


1.3 (4) 


C32— C21— N3— C17 




-32.92 (19) 


C24— C25— C26— C27 


-1.0(4) 


C22— C21— N3— C20 




-45.6 (3) 


C25— C26— C27— C22 


-0.2 (3) 


C28— C21— N3— C20 




-156.67 (19) 


C25— C26— C27— N4 


179.9 (2) 


C32— C21— N3— C20 




86.8 (2) 


C23— C22— C27— C26 


1.0 (3) 


CI 8— CI 7— N3— C21 




159.25 (19) 


C21— C22— C27— C26 


-178.8(2) 


CI 6— CI 7— N3— C21 




36.4 (2) 


C23— C22— C27— N4 


-179.04 (18) 


CI 8— CI 7— N3— C20 




30.6 (2) 


C21— C22— C27— N4 


1.1 (2) 


CI 6— CI 7— N3— C20 




-92.22 (19) 


N3— C21— C28— 03 


-58.7 (3) 


CI 9— C20— N3— C21 




-160.7 (2) 


C22— C21— C28— 03 


-178.3 (2) 


CI 9— C20— N3— C17 




-40.8 (2) 


C32— C21— C28— 03 


55.8 (3) 


03— C28— N4— C27 




178.9(2) 


N3— C21— C28— N4 


120.64(17) 


C21— C28— N4— C27 




-0.4 (2) 


C22— C21— C28— N4 


1.0(2) 


03— C28— N4— C29 




0.0 (3) 


C32— C21— C28— N4 


-124.93 (17) 


C21— C28— N4— C29 




-179.33 (19) 


N4— C29— C30— C31 


145.0 (4) 


C26— C27— N4— C28 




179.5 (2) 


CI 5— CI 6— C32— C40 


5.8 (2) 


C22— C27— N4— C28 




-0.4 (2) 


CI 7— CI 6— C32— C40 


-119.09(17) 


C26— C27— N4— C29 




-1.7 (4) 


CI 5— CI 6— C32— C33 


-113.42(18) 


C22— C27— N4— C29 




178.4 (2) 


C17— C16— C32— C33 


121.71 (17) 


C30— C29— N4— C28 




95.5 (3) 


CI 5— CI 6— C32— C21 


129.42 (17) 


C30— C29— N4— C27 




-83.2 (3) 


CI 7— CI 6— C32— C21 


4.56(18) 


C38— C39— 01— C40 




159.71 (18) 


N3— C21— C32— C40 


140.09(16) 


C34— C39— 01— C40 




-20.7 (3) 


r"T) r")i poo r • 1 (\ 

K^ZZ — CZ1 — LjZ — C4U 


On i /^\ 

—yv.l (z) 


Cjz — C4U — Ul — CjV 




57.4 (2) 


J-fvdropPM-hond ppnmptrv (A °) 










-gl Is LI1C ^CllLIUlU. Ul Lilt 1 — V^U llllg. 










D—R-A 


D — H 


n-A 


D-A 


D—U-A 


04W — HlfT— N3' 


0.91 (2) 


2.02 (3) 


2.892 (4) 


161 (4) 


04W—mW02 a 


0.90(1) 


1.96(1) 


2.841 (3) 


165 (3) 


C40— H40^-Cgl ia 


0.97 


2.78 


3.540 (3) 


136 



Symmetry codes: (i) -rf 1/2, y+l/2, -zf 1/2; (ii) x, y+l, z; (iii) -x+l, -y, -z. 
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